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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


[Claim(s)] 

[Claim l] Each main bit line wired in the shape of a train is connected to two or more subbit lines through 
a connecting means. The memory cell which becomes the grid location where the above-mentioned subbit 
line and two or more word lines wired by behavior cross from one ferroelectric capacitor, respectively is 
arranged. Ferroelectric storage which one electrode of each ferroelectric capacitor is connected to the 
above-mentioned subbit line, and one of other electrodes are connected to the above-mentioned word line, 
and memorizes one of the data of the 1st data of an opposite phase, or the 2nd data mutually according to 
the direction of polarization of the above-mentioned ferroelectric capacitor. 

[Claim 2] The above-mentioned connecting means is ferroelectric storage according to claim 1 with which 
it is an MOS mold semiconductor device, and other one side is connected to the above-mentioned subbit 
line, a gate electrode is connected to a selector-gate line, respectively, and either the source electrode of 
the MOS mold semiconductor device concerned or a drain electrode connects the above-mentioned main 
bit line and a subbit line to the above-mentioned main bit line in actuation according to the applied 
voltage of the selector- gate line concerned. 

[Claim 3] The writing of the 1st data to a memory cell An electrical potential difference is impressed in 
the direction in which the subbit line potential chosen from the word line potential to choose becomes 
high. Carry out by making polarization of the ferroelectric capacitor carry out in the above-mentioned 
impression electric-field direction, and the writing of the 2nd data to a memory cell Ferroelectric storage 
according to claim 1 performed by impressing an electrical potential difference in the direction in which 
the subbit line potential chosen from the word line potential to choose becomes low, and making 
polarization of the ferroelectric capacitor carry out in the above-mentioned impression electric-field 
direction. 

[Claim 4] the reading appearance of data to a memory cell - carrying out - the ferroelectric storage 
according to claim 1 which judges data by connecting with the subbit line which chooses the main bit line, 
changing the word line electrical potential difference to choose, changing the polarization condition of a 
ferroelectric capacitor, and detecting change of the main bit fine potential according to change of the 
polarization condition of the ferroelectric capacitor concerned. 

[Claim 5] Ferroelectric storage according to claim 1 with which the re -writing of data to the memory cell 
concerned is performed after read-out of the data to the above-mentioned memory cell. 
[Claim 6] the ferroelectric storage according to claim 1 collectively performed to all the memory cells 
connected to the word line which it has the sense amplifier of latching which carries out reading 
appearance corresponding to each main bit line, and latches data or write-in data, and the data to a 
memory cell carry out writing or reading appearance, and chooses re writing. 

[Claim 7] Ferroelectric storage according to claim 1 which writes in the above-mentioned opposite phase 
data to the memory cell in which the write-in data concerned and the data of an opposite phase should be 
written after bundling up to all the memory cells connected to the selected word line and writing in the 
1st data or 2nd data. 

[Claim 8] The writing of the above-mentioned data is ferroelectric storage according to claim 1 which 
makes a unit all the word lines that intersect the subbit line chosen by the selector-gate line, and 
performs them in order for every word line. 

[Claim 9] Read-out and the re-writing of the above-mentioned data are ferroelectric storage according to 
claim 1 which makes a unit all the word lines that intersect the subbit line chosen by the selector-gate 
line, and performs them in order for every word line. 

[Claim 10] Each main bit line wired in the shape of a train is connected to two or more subbit lines 
through a connecting means. The memory cell which changes from one ferroelectric capacitor to the grid 
location where the above-mentioned subbit line and two or more word lines wired by behavior cross, 
respectively is arranged. It is the manufacture approach of ferroelectric storage that one electrode of each 
ferroelectric capacitor was connected to the above-mentioned subbit line, and one of other electrodes were 
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connected to the above-mentioned word line. The process which forms the lower layer capacitor electrode 
of each memory cell with the above-mentioned subbit line, The process which forms the ferroelectric 
capacitor insulator layer of each memory cell, and the process which forms the upper capacitor electrode 
for every memory cell, The manufacture approach of ferroelectric storage of having the process which 
forms the above-mentioned word line so that the above-mentioned word line may be connected to the 
above-mentioned upper capacitor electrode for every memory cell, and the process which forms the 
above-mentioned main bit line. 

[Claim 11] The above-mentioned lower layer capacitor electrode is formed with the platinum of the 1st 
layer, or an oxide system ceramic ingredient. The above-mentioned ferroelectric capacitor insulator layer 
is formed with the oxide ferroelectric ingredient which makes the oxide ferroelectric ingredient or Bi 
system stratified perovskite structure which makes a perovskite structure. The above-mentioned upper 
capacitor electrode is formed with the platinum of the 2nd layer, or an oxide system ceramic ingredient. It 
is the manufacture approach of ferroelectric storage according to claim 10 that the above-mentioned word 
line is formed of the aluminum, its alloy, or bipolar membrane of the 1st layer, and the above-mentioned 
main bit line is formed of the aluminum, its alloy, or bipolar membrane of the 2nd layer. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By constituting a memory cell from one ferroelectric capacitor fundamentally, this 
invention relates to the ferroelectric store in which high accumulation and largecapacityizing are 
possible, and relates to the device structure, device actuation operation, and the manufacture approach 
especially. 
[0002] 

[Description of the Prior Art] A ferroelectric capacitor is constituted for the oxide ferroelectric ingredients 
(for example, PbZrTi03 etc.) which make a perovskite structure, or the oxide ferroelectric ingredients (for 
example, BiSr2 Ta 209 etc.) which make Bi system stratified perovskite structure as a capacitor insulator 
layer, and the ferroelectric storage which memorizes data according to the direction of polarization of the 
ferroelectric capacitor concerned is known. 

[0003] Hereafter, it relates and the hysteresis characteristic of a ferroelectric capacitor is explained to 
drawing 12 . In drawing 12 , as for a hysteresis characteristic, (b), and (c), (a) shows mutually the 
condition of a capacitor that the 1st data (following data l) of an opposite phase and the 2nd data 
(following data 0) were written in, respectively. 

[0004] In the hysteresis characteristic which shows ferroelectric storage to drawing 12 (a) The condition 
(inside A of drawing) that impressed the electrical potential difference by the side of plus to the 
ferroelectric capacitor (inside C of drawing), and the remanence charge of +Qr remained Data 1 (the 1st 
data), The electrical potential difference by the side of minus is impressed (inside D of drawing). - It uses 
as memory of a non- volatile by using as data 0 (the 2nd data) the condition (inside B of drawing) that the 
remanence charge of Qr remained. 

[0005] By the way, the approach (following 1TR-1CAP mold eel) of constituting one memory cell from one 
selection transistor and one ferroelectric capacitor is learned as what uses the ferroelectric capacitor 
mentioned above as a ferroelectric store of a non-volatile. 

[0006] Drawing 13 is memory array drawing of the ferroelectric storage which has a 1TR-1CAP mold cel. 
[0007] The memory array of drawing 13 is making the so-called clinch bit line structure, and the plate 
electrode line for MA and MA to drive a word line for plate electrode line, RWLA, and RWLA* to drive a 
bit line as for word line, BLA, and BLA, and for reference cell, WLA, and WLA' drive a reference cell in 
memory cell, MRA, and MRA, as for PLA among drawing, and for RPLA drive a reference cell and CL 
show the load carrying capacity of each bit line BLA and BLA', respectively. A memory cell MA is 
constituted by the selection transistor TA and the ferroelectric capacitor CA, and memory cell MA' is 
constituted by selection transistor TA* and ferroelectric capacitor CA 1 . A reference cell MRA and MRA are 
prepared in order to carry out comparison read-out of the data of a memory cell MA and MA*, in the case 
of a reference cell MRA, they are constituted by the selection transistor TRA and the ferroelectric 
capacitor CRA, and, in reference cell MRA, are constituted by selection transistor TRA' and ferroelectric 
capacitor CRA'. 

[0008] In the ferroelectric storage which has the 1TR-1CAP mold eel of drawing 13 For example, data 
read out of a memory cell MA the comparison with reference cell MRA connected to comparison bit line 
BLA' which carried out reading appearance and adjoined in the direction of a clinch of a bit line BLA 
performs " having -- the data reading appearance of memory cell MA " carrying out It is carried out by 
the comparison with the reference cell MRA connected to the comparison bit line BLA which adjoined in 
the direction of a clinch of read out bit line BLA'. Moreover, in a reference cell MRA and MRA', capacitor 
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area or bias voltage is adjusted and optimal design is carried out so that it may be in an intermediate 
state in case reading appearance of the remanence charge of +Qr or -Qr is carried out in the hysteresis 
characteristic of drawing 12 (a), respectively, therefore, in a 1TR1CAP mold eel, reading appearance is 
carried out, the potential difference between the comparison bit lines by the eel carry out reading 
appearance and according to a bit line and a reference cell is alike with a sense amplifier SA, is amplified, 
and the judgment of data is made. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, it sets to the ferroelectric storage which has the 
1TR-1CAP mold eel mentioned above. Although reservation of the DISUTABU prevention at the time of 
data writing and the margin of operation at the time of data read out is easy since the memory cell 
consists of one selection transistor and one ferroelectric capacitor When a memory cell compares with 
other nonvolatile storages which consist of one component, for example, a flash memory, EPROM, etc., 
memory cell area becomes large and there is a problem that-izing cannot be carried out [ large capacity ]. 
[0010] This invention is made in view of this situation, and the object is in offering the ferroelectric 
storage in which high accumulation and large-capacityizing are possible by constituting a memory cell 
only from one ferroelectric capacitor fundamentally in the ferroelectric storage which performs a data 
storage according to the direction of polarization of a ferroelectric capacitor. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the ferroelectric storage of 
this invention Each main bit line wired in the shape of a train is connected to two or more subbit lines 
through a connecting means. The memory cell which changes from one ferroelectric capacitor to the grid 
location where the above-mentioned subbit line and two or more word lines wired by behavior cross, 
respectively is arranged. One electrode of others [ electrode / of each ferroelectric capacitor / one ] is 
connected to the above-mentioned subbit line at the above-mentioned word line, and one of the data of the 
1st data of an opposite phase or the 2nd data are mutually memorized according to the direction of 
polarization of the above-mentioned dielectric capacitor. 

[0012] Moreover, in the above-mentioned ferroelectric storage, the above-mentioned connecting means is 
an MOS mold semiconductor device, other one side is connected to the above-mentioned subbit line, a 
gate electrode is connected to a selector- gate line, and either the source electrode of the MOS mold 
semiconductor device concerned or a drain electrode connects the above-mentioned main bit line and a 
subbit line to the above-mentioned main bit line in actuation according to the applied voltage of the 
selector- gate line concerned. 

[0013] Moreover, the writing of as opposed to a memory cell in the above-mentioned ferroelectric store of 
the 1st data Electrical-potential-difference impression is carried out in the direction in which the subbit 
line potential chosen from the word line potential to choose becomes high. Carry out by making 
polarization of the ferroelectric capacitor carry out in the above-mentioned impression electric-field 
direction, and the writing of the 2nd data to a memory cell An electrical potential difference is impressed 
in the direction in which the subbit line potential chosen from the word line potential to choose becomes 
low, and it carries out by making polarization of the ferroelectric capacitor carry out in the 
above-mentioned impression electric-field direction. 

[0014] moreover, the reading appearance of receiving [ the above-mentioned ferroelectric store ] -memory 
cell data - carrying out - it connects with the subbit line which chooses the main bit line, the word line 
electrical potential difference to choose is changed, the polarization condition of a ferroelectric capacitor is 
changed, and data are judged by detecting change of the main bit line potential according to change of the 
polarization condition of the ferroelectric capacitor concerned. 

[0015] Moreover, the above-mentioned ferroelectric store performs the re-writing of data to the memory 
cell concerned after read-out of the data to the above-mentioned memory cell. 

[0016] moreover, the above-mentioned ferroelectric store is performed to all memory cell packages 
connected to the word line in which the data to a memory cell carry out writing or reading appearance 
and, which re-writing chooses by having the sense amplifier of latching corresponding to each main bit 
line, carrying out reading appearance to the sense amplifier concerned, and latching data or write-in data. 
[0017] Moreover, the writing of the above-mentioned data consists of an elimination step which writes the 
1st data or 2nd data in a package to all the memory cells that stand in a row in the selected word line, and 
a write-in step which writes in the above-mentioned opposite phase data after the above-mentioned 
elimination step to the memory cell in which the above-mentioned elimination data and the data of an 
opposite phase should be written in the above-mentioned ferroelectric store. 

[0018] Moreover, in the above-mentioned ferroelectric store, the writing of the above-mentioned data is 
performed in order for every word line by making into a unit all the word lines that intersect the subbit 
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line chosen by the selector- gate line. 

[0019] Moreover, in the above-mentioned ferroelectric store, read-out and the re-writing of the 
above-mentioned data are performed in order for every word line by making into a unit all the word lines 
that intersect the subbit line chosen by the selector-gate line. 

[0020] Moreover, the manufacture approach of the ferroelectric store of this invention has the process 
which forms the lower layer capacitor electrode of each memory cell with the above-mentioned subbit line, 
the process which forms the ferroelectric capacitor insulator layer of each memory cell, the process which 
forms the upper capacitor electrode for every memory cell, the process which forms the above-mentioned 
word line so that the above-mentioned word line may be connected to the above-mentioned upper 
capacitor electrode for every memory cell, and the process which forms the above-mentioned main bit line. 
[0021] Moreover, in the above-mentioned manufacture approach, the above-mentioned lower layer 
capacitor electrode (the above-mentioned subbit line) is formed with the platinum of the 1st layer, or an 
oxide system ceramic ingredient. The above-mentioned ferroelectric capacitor insulator layer is formed 
with the oxide ferroelectric ingredient which makes the oxide ferroelectric ingredient or Bi system 
stratified perovskite structure which makes a perovskite structure. The above-mentioned upper capacitor 
electrode is formed with the platinum of the 2nd layer, or an oxide system ceramic ingredient. The 
above-mentioned word line is formed of the aluminum, its alloy, or bipolar membrane of the 1st layer, and 
the above-mentioned main bit line is formed of the aluminum, its alloy, or bipolar membrane of the 2nd 
layer. 

[0022] According to the ferroelectric storage of this invention, since a memory cell consists of only one 
ferroelectric capacitor fundamentally, memory cell area becomes small, and high integration of it is 
attained, and it is suitable for large-capacityizing. 

[0023] Furthermore, a bit line (the main bit line) is divided into two or more subbit lines, the memory cell 
number which stands in a row in a bit line (the main bit line) at the time of data writing and data 
read-out since a memory cell is arranged in the grid location where the above-mentioned subbit line and 
two or more word lines wired by behavior cross is divided, and DISUTABU at the time of data writing is 
mitigated, and reservation of the margin at the time of data read-out becomes easy. 

[0024] Moreover, connection control with the above-mentioned main bit line and a subbit line is possible 
by connecting the above-mentioned main bit line and a subbit line in actuation according to the applied 
voltage of a selector- gate line. 

[0025] Moreover, the writing of the 1st data to a memory cell An electrical potential difference is 
impressed in the direction in which the subbit line potential chosen from the word line potential to choose 
becomes high. Carry out by making polarization of the ferroelectric capacitor carry out in the 
above-mentioned impression electric-field direction, and the writing of the 2nd data to a memory cell It is 
possible by impressing an electrical potential difference in the direction in which the subbit line potential 
chosen from the word line potential to choose becomes low, and making polarization of the ferroelectric 
capacitor carry out in the above-mentioned impression electric-field direction. 

[0026] moreover, the reading appearance of data to a memory cell - carrying out - it is possible to judge 
data by connecting with the subbit line which chooses the main bit line, changing the word line electrical 
potential difference to choose, changing the polarization condition of a ferroelectric capacitor, and 
detecting change of the main bit line potential according to change of the polarization condition of the 
ferroelectric capacitor concerned. 

[0027] moreover, it becomes recoverable [ data ], even if data carry out reading appearance and the 
content of data in a memory cell is sometimes destroyed by the data to the above-mentioned memory cell 
carrying out reading appearance, and performing the re-writing of the data to the memory cell concerned 
behind. 

[0028] moreover, since it is carried out to all memory cell packages connected to the word line in which the 
data to a memory cell carry out writing or reading appearance and, which re-writing chooses by having 
the sense amplifier of latching corresponding to each main bit line, carrying out reading appearance to 
the sense amplifier concerned, and latching data or write-in data, it becomes [ high-speed writing and 
high-speed read-out of data ] possible and is suitable. 

[0029] Moreover, the elimination step which writes the 1st data or 2nd data in a package to all the 
memory cells that stand in a row in the word line with which the writing of the above-mentioned data was 
chosen, By constituting from a write-in step which writes in the above-mentioned opposite phase data 
after the above-mentioned elimination step to the memory cell in which the above-mentioned elimination 
data and the data of an opposite phase should be written It is possible to mitigate the DISUTABU 
electrical potential difference impressed to a non-choosing memory cell at the time of data writing. 
[0030] Moreover, the writing of the above-mentioned data can restrict the count of DISUTABU which 
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joins a non choosing memory cell at the time of data writing by performing them in order for every word 
line, using as a unit all the word lines that intersect the subbit line chosen by the selector-gate line. 
[0031] Moreover, read-out and the re-writing of the above-mentioned data can restrict the count of 
DISUTABU which joins a non-choosing memory cell at the time of data re-writing by performing them in 
order for every word line, using as a unit all the word lines that intersect the subbit line chosen by the 
selector-gate line. 

[0032] Moreover, according to the manufacture approach of the ferroelectric store of this invention, the 
lower layer capacitor electrode of each memory cell is formed by the subbit line, and, subsequently, the 
ferroelectric capacitor insulator layer of each memory cell is formed. And the upper capacitor electrode for 
every memory cell is formed, the above-mentioned word line is formed so that a word line may be 
connected to the upper capacitor electrode for every memory cell, and subsequently the main bit line is 
formed. 

[0033] The above-mentioned lower layer capacitor electrode (the above-mentioned subbit line) is more 
specifically formed with the platinum of the 1st layer, or an oxide system ceramic ingredient. The 
above-mentioned ferroelectric capacitor insulator layer is formed with the oxide ferroelectric ingredient 
which makes the oxide ferroelectric ingredient or Bi system stratified perovskite structure which makes a 
perovskite structure. The above-mentioned upper capacitor electrode is formed with the platinum of the 
2nd layer, or an oxide system ceramic ingredient. The above-mentioned word line is formed of the 
aluminum, its alloy, or bipolar membrane of the 1st layer, and the above-mentioned main bit fine is 
formed of the aluminum, its alloy, or bipolar membrane of the 2nd layer. 
[0034] 

[Embodiment of the Invention] Drawing 1 is drawing showing the memory array in the ferroelectric 
storage concerning this invention. 

[0035] memory array drawing of drawing 1 - setting - two main bit line MBLN in drawing, and MBLN+1 
receiving - respectively " one subbit line SBLN and SBLN+1 **** although not illustrated - since this 
is expedient it is - actual - each - the main bit line pair is carried out and two or more subbit lines are 
connected. Moreover, although the word line number which intersects a subbit line has become M among 
drawing, 4, 8, or about 16 are specifically suitable for it. 

[0036] Setting to memory array drawing of drawing 1 , WL1, WLm, and WLM are a word line, MBLN, 
and MBLN+1. The main bit line, SBLN, and SBLN+1 A subbit line, STN, and STN+1 The selection 
transistor which connects the main bit line and a subbit line in actuation according to actuation is shown, 
respectively, and it is the selection transistor STN and STN+1. It is controlled by the selector-gate line SL. 
Each word lines WL1, WLm, and WLM, each ** bit line SBLN, and SBLN+1 One ferroelectric capacitors 
Cl and N which make a memory cell at a crossing, respectively, Cm, N, CM, N, CI, N+l, Cm, N+l, CM, 
and N+l The electrode of another side is connected to the word line corresponding to the subbit line with 
which the electrode which is one side, respectively corresponds. 

[0037] Moreover, Transistor PCTN and PCTN+1 By precharge signal phiPC, it is main bit line MBLN and 
MBLN+1. It is a transistor for precharging on the precharge electrical potential difference VPC, and is 
Transistor CTN and CTN+1. By column selection-signal phiC, it is main bit line MBLN and MBLN+1. It 
is a transistor for connecting with each sense amplifier. A sense amplifier SAN and SAN+1 It is main bit 
line MBLN and MBLN+1, respectively. It is the connected sense amplifier, and activates by sense enable 
signal phiSE, a sense amplifier SAN senses the potential difference between the node potential VN and 
the comparison potential VRN, and it is sense amplifier SAN+1. Node potential VN+1 And comparison 
potential VRN+1 The potential difference of a between is sensed. 

[0038] Drawing 2 is pattern layout drawing in memory array drawing of drawing 1 . Moreover, drawing 3 
is the device structure sectional view at which it looked from A~A' in pattern layout drawing of drawing 2 . 
[0039] Setting in pattern layout drawing of drawing 2 , and the drawing 3 device structure sectional view, 
for LOCOS isolation and 3, gate oxide and 4 are [ 1 / a silicon substrate and 2 ] the selection transistor 
STN and STN+1. They are the source / drain n+ diffusion layer field. 5 is the selector-gate line SL and is 
usual polish recon or a usual polycide gate electrode. 6 — subbit line SBLN and SBLN+1 it is — moreover, 
it is also a ferroelectric capacitor lower electrode, and is specifically formed in a layer [ 1st ] platinum 
layer, the ferroelectric ingredient 3 which 7 is a ferroelectric capacitor insulator layer and specifically has 
a hysteresis characteristic, for example, PbZrTiO, and BiSr2 Ta 209 etc. it is formed. 8 is each 
ferroelectric capacitors Cl, N, Cm, and N, CM, N, Cl, N+l, Cm, N+l, CM, and N+l. It is an up electrode 
and is specifically formed in a layer [ 2nd ] platinum layer. 9 is an interlayer insulation film under the 1st 
layer aluminum wiring, and is usual CVD silicon oxide. 

[0040] 10a, 10b, 10c, and lOd are the contact holes under the 1st layer aluminum wiring, and contact 
holes 10a and lOd are, respectively for contact hole 10b to connect the 1st layer aluminum wiring and a 
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layer [ 1st ] platinum layer, and for contact hole 10c connect the 1st layer aluminum wiring and a layer 
[ 2nd ] platinum layer for the 1st layer aluminum wiring and N+ diffusion layer field, 11a, lib, and 11c 
are the 1st layer aluminum wiring, and 1st layer aluminum wiring 11a constitutes a pad aluminum layer 
for 1st layer aluminum wiring lib to connect a word line WL1, WLm, and WLM, and for 1st layer 
aluminum wiring 11c connect n+ diffusion layer field with the 2nd layer aluminum wiring for bridge 
wiring of a subbit line. 12 is an interlayer insulation film under the 2nd layer aluminum wiring, and is 
usual CVD silicon oxide. 13 is a contact hole under the 2nd layer aluminum wiring, and connects the 2nd 
layer aluminum wiring and the 1st layer aluminum wiring. 14 is the 2nd layer aluminum wiring and 
constitutes main bit line MBLN and MBLN+1. 

[0041] Next, in memory array drawing of drawing 1 , the 1st operation gestalt in the case of performing 
the data writing to a memory cell is explained in order, referring to timing-chart drawing of drawing 4 , 
and the hysteresis characteristic of drawing 6 . 

[0042] Timing-chart drawing of drawing 4 is a word line WLm and subbit line SBLN, and SBLN+1. It 
chooses and they are the ferroelectric capacitors (memory cell) Cm and N. It is the 1st data (following 1 
data) Cm and N+l It is a timing chart in the case of writing in the 2nd data (following 0 data). In this case, 
the writing of one data to a memory cell impresses an electrical potential difference in the direction in 
which the subbit line potential chosen from the word line potential to choose becomes high, and is 
performed by making polarization of the ferroelectric capacitor carry out in the above-mentioned 
impression electric-field direction. Moreover, the writing of zero data to a memory cell impresses an 
electrical potential difference in the direction in which the subbit line potential chosen from the word line 
potential to choose becomes low, and is performed by making polarization of the ferroelectric capacitor 
carry out in the above-mentioned impression electric -field direction. 

[0043] First, they are memory cells Cm and N at time of day tl. To supply voltage VCC (3.3V), it is 
connected main bit line MBLN A memory cell Cm and N+l Main bit line MBLNs+1 connected It is set as 
a touch-down electrical potential difference (0V). 

[0044] Next, it is the selector-gate line SL to OV to 5V at time of day t2 Memory cells Cm and N, Cm, and 
N+l Word line WL1 -WLM that the connected selection word line WLm is not chosen as supply voltage 
VCC (3.3V) other than WLm is set as VCC (1/2) (1.65V). Consequently, the ferroelectric capacitor Cm of 
the memory cell which should write in zero data, and N+l will move to the condition of D point by time of 
day t3 in the hysteresis characteristic shown in drawing 6 , and the writing of zero data will be completed. 
[0045] Next, the selection word line WLm is brought down on a touch-down electrical potential difference 
(0V) at time of day t3. Consequently, ferroelectric capacitors Cm and N of the memory cell which should 
write in one data In the hysteresis characteristic shown in drawing 6 , it will move to the condition of C 
point by time of day t4, and the writing of one data will be completed. At time of day t4, it is all main bit 
line MBLN(s) and MBLN+1 to the last. After bringing down to 0V, write-in actuation is completed by 
bringing down the selector-gate line SL and all word line WL1 -WLM(s) on a touch-down electrical 
potential difference (0V). 

[0046] In addition, word line WLl WLM of not choosing during a data write-in period and other than 
WLm is the ferroelectric capacitors Cm and N connected to the selected subbit line although set as VCC 
(1/2) (1.65V) consequently, Cm, and N+l. The DISUTABU electrical potential difference of VCC (1/2) 
(1.65V) will be impressed to the memory cell of not choosing [ of an except ]. That this DISUTABU 
electrical potential difference poses a problem is the case where the above-mentioned DISUTABU 
electrical potential difference is added in the content of data currently recorded on the non-choosing 
memory cell, and the direction in which reverse data are written in. 

[0047] For example, when one data is recorded on the non-choosing memory cell, as a result of impressing 
a DISUTABU electrical potential difference, in the hysteresis characteristic shown in drawing 6 , the 
polarization condition of a ferroelectric capacitor changes from an A point to Al point. Moreover, when 
zero data is recorded on the non-choosing memory cell, as a result of impressing a DISUTABU electrical 
potential difference, in the hysteresis characteristic of drawing 6 , the polarization condition of a 
ferroelectric capacitor changes from a B point to Bl point. However, data are not reversed and 
DISUTABU to a non-choosing memory cell does not pose a problem, when one data is recorded on the 
non-choosing memory cell unless a polarization condition changes from an A point to A3 point, and unless 
a polarization condition changes from a B point to B3 point when zero data is recorded on the 
non-choosing memory cell. 

[0048] Next, in memory array drawing of drawing 1 , the 2nd operation gestalt in the case of performing 
the data writing to a memory cell is explained in order, referring to timing-chart drawing of drawing 5 , 
and the hysteresis characteristic of drawing 6 . The DISUTABU electrical potential difference (1/2) which 
joins a non-choosing memory cell at the time of data writing has an advantage over the 1st example of 
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drawing 4 of this 2nd operation ****** in VCC (1.65V) (1/3) to VCC (1.1V), and a mitigable point. 
[0049] It is a word line WLm and subbit line SBLN, and SBLN+1 similarly [ in drawing 5 ]. It chooses and 
they are the ferroelectric capacitors (memory cell) Cm and N. It is one data Cm and N+l It is a timing 
chart in the case of writing in zero data. The elimination step which writes in zero data (or one data is 
sufficient) to all the memory cells that were connected to the selected word line unlike the case of the 1st 
operation gestalt of drawing 4 in the case of the 2nd operation gestalt of drawing 5 , A data write-in 
approach is constituted by two steps of steps of the write-in step which writes in the above-mentioned 
opposite phase data after an elimination step to the memory cell in which the above-mentioned 
elimination data and the data of an opposite phase should be written. 

[0050] In this case, data elimination (writing of zero data) to a memory cell impresses an electrical 
potential difference in the direction in which the subbit line potential chosen from the word line potential 
to choose becomes low, and is performed by making polarization of the ferroelectric capacitor carry out in 
the above-mentioned impression electric-field direction. Moreover, the writing of opposite phase data (one 
data) to a memory cell impresses an electrical potential difference in the direction in which the subbit line 
potential chosen from the word line potential to choose becomes high, and is performed by making 
polarization of the ferroelectric capacitor carry out in the above-mentioned impression electric-field 
direction. 

[0051] First, at time of day tl, all main bit line MBLN(s) and MBLN+1 are set as a touch-down electrical 
potential difference (0V), then the selection word line WLm is set as 5V from 0V, and the word lines 
WL1-WLM of all not choosing it as supply voltage VCC (3.3V) other than WLm are set as a touch-down 
electrical potential difference (0V) for the selector-gate line SL. Consequently, the ferroelectric capacitors 
Cm and N of all the memory cells that stand in a row in the selection word line WLm, Cm, and N+l In the 
hysteresis characteristic shown in drawing 6 , it will move to the condition of D point by time of day t2, 
and elimination (writing of zero data) will be completed. 

[0052] Next, the selector-gate line SL and the selection word line WLm are brought down on a touch-down 
electrical potential difference (0V) at time of day t2. Then, memory cells Cm and N which should write in 
opposite phase data (one data) Connected main bit line MBLN to supply voltage VCC (3.3V) the memory 
cell Cm good with elimination data (zero data), and N+l it connected - main -- bit line MBLN+1 (1/3) is 
set as VCC (1.1V). Next, at time of day t3, the selection word line WLm is set as 5V, and the word lines 
WL1-WLM (2/3) of all not choosing it as a touch-down electrical potential difference (0V) other than WLm 
are set as VCC (2.2V) for the selector-gate line SL. Consequently, ferroelectric capacitors Cm and N of the 
memory cell which should write in opposite phase data (one data) In the hysteresis characteristic shown 
in drawing 6 , it will move to the condition of D point to C point by time of day t4, and the writing of 
opposite phase data will be completed. Finally, at time of day t4, after setting all main bit line MBLN(s) 
and MBLN+1 (1/3) as VCC (1.1V), write-in actuation is completed by bringing down the selector-gate line 
SL and all the word lines WL1-WLM on a touch-down electrical potential difference (0V). 
[0053] In addition, Cm and N which stand in a row in the selected subbit line although set as the word 
line WLl of not choosing other than WLm - WLM (2/3) VCC (2.2V), during the write-in period of opposite 
phase data consequently, Cm, and N+l The DISUTABU electrical potential difference of VCC (1.1V) will 
be impressed to the non-choosing memory cell (1/3) of an except. That this DISUTABU electrical potential 
difference poses a problem is the case where the above-mentioned DISUTABU electrical potential 
difference is added in the content of data currently recorded on the non-choosing memory cell, and the 
direction in which reverse data are written in. 

[0054] For example, when one data is recorded on the non-choosing memory cell, as a result of impressing 
a DISUTABU electrical potential difference, in the hysteresis characteristic shown in drawing 6 , the 
polarization condition of a ferroelectric capacitor changes from an A point to A2 point. Moreover, when 
zero data is recorded on the non-choosing memory cell, as a result of impressing a DISUTABU electrical 
potential difference, in the hysteresis characteristic shown in drawing 6 , the polarization condition of a 
ferroelectric capacitor changes from a B point to B"2 point. However, in the case of the 2nd operation 
gestalt of drawing 5 , as compared with the case of the 1st operation gestalt of drawing 4 , the hysteresis 
characteristic of drawing 6 shows that DISUTABU to a non-choosing memory cell is substantially 
mitigable. Therefore, when one data is recorded on the non-choosing memory cell, and zero data is 
recorded on the non-choosing memory cell from the A point to A3 point, a polarization condition changes 
from a B point to B3 point, and data cannot be reversed. 

[0055] In addition, although package data writing is performed to the memory cell with which the case of 
the 1st operation gestalt of drawing 4 and the case of the 2nd operation gestalt of drawing 5 are connected 
in one word line to choose, data writing may be performed in order for every word line by making into a 
unit all the word lines that intersect the subbit line chosen by the selector-gate line in the unit of data 
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writing. For example, what is necessary is just to carry out data writing to WL1, WL2, --WLM and 
sequence in the case of the 1st operation gestalt of drawing 4 , and the 2nd operation gestalt of drawing 5 , 
using word lines WL1-WLM as one unit for data writing. Such data writing of a block unit enables it to 
restrict the count of DISUTABU which a non-choosing memory cell receives at the time of data writing to 
the maximum (M-l) time, and it is suitable from a viewpoint of DISUTABU prevention. 
[0056] Then, the 1st example in the case of reading the data to a memory cell in memory array drawing of 
drawing 1 is explained in order, referring to timing-chart drawing of drawing 7 , and the hysterics 
RISHISU property of drawing 9 . 

[0057] Timing-chart drawing of drawing 7 is a word line WLm and subbit line SBLN, and SBLN+1. It 
chooses and they are the ferroelectric capacitors (memory cell) Cm and N. One data currently recorded 
and Cm, and N+l Zero data currently recorded is read and they are after that, and Cm and N. One data 
and Cm, and N+l It is a timing chart in the case of performing the re-writing of zero data, in this case, the 
reading appearance of data to a memory cell ■- carrying out - data are judged by connecting with the 
subbit line which chooses the main bit line, changing the word line electrical potential difference to 
choose, changing the polarization condition of a ferroelectric capacitor, and detecting change of the main 
bit line potential according to change of the polarization condition of the ferroelectric capacitor concerned. 
Moreover, the re-writing of data to a memory cell is the same as that of the case in the 1st operation 
gestalt of the data write-in approach of drawing 4 . 

[0058] First, it is main bit line MBLN and MBLN+1 by time of day t2 by starting supply voltage VCC 
(3.3V) and column selection- signal phiC for precharge signal phiPC to 5V at time of day tl. It precharges 
on the precharge electrical potential difference VPC (0V), and is main bit line MBLN and MBLN+1. The 
node VN of each sense amplifier, and V N+l It connects. 

[0059] To a degree At time of day t2, precharge signal phiPC is brought down to 0V, and it is main bit line 
MBLN and MBLN+1. After carrying out floating, it is the selector- gate line SL to 0V to 5V The read-out 
memory cells Cm and N, Cm, and N+l The connected selection word line WLm is started from 0V to 
supply voltage VCC (3.3V). Consequently, the ferroelectric capacitors Cm and N of all the memory cells 
that stand in a row in the selection word line WLm, Cm, and N+l It changes to the polarization condition 
that zero data was written in. 

[0060] For this reason, memory cells Cm and N on which one data was recorded A polarization condition 

is reversed, and potential change **[ of main bit line MBLN ] V (+) is large, and is expressed with a 

degree type (l). Moreover, Cm of the memory cell by which 0 data logging was carried out and N+l A 

polarization condition does not change but it is main bit line MBLNs+1. Potential change **V (-) is small 

and is expressed with a degree type (2). 

**V (+) =VCC- [C (+)/{(M-l) -C(-)+C(+)+CBL}] 

- (1) 

**V (-) =VCC- [C (-)/{M-C(-)+CBL}] (2) 

In addition, in (l) type and (2) types, C (+) is capacity in case the polarization condition of a memory cell is 
reversed, C (-) is capacity in case the polarization condition of a memory cell is not reversed, and CBL is 
bit line capacity. Moreover, M is a word line number which stands in a row in a subbit line, and carries out 
to eight in this case, and supply voltage VCC is set to 3.3V. In the case of a general memory cell, it is C(+) 
**. Since it is 500fF, C(-) **100fF, and CBL**1000fF extent, **V (+) and **V (-) are following extent from 
(l) type and (2) types. 

**V(+) =0.75 V**VO =0.18V[006l] The above thing can be illustrated and explained also in the hysteresis 
characteristic of drawing 9 . the ferroelectric capacitor Cm of a memory cell with which one data was 
recorded and N+l it is - a case -- an A point - it moves to the condition of E points from a condition, and is 
reversed in the polarization condition of zero data. [ that is, ] And Cm and N which are connected to 
subbit line SBLN The non-choosing memory cells Cl and N of an except - CM, and N Although it moves to 
the condition of G points from the condition of an A point when it is the memory cell on which one data 
was recorded, and it moves to the condition of I points from the condition of a B point when it is the 
memory cell on which zero data was recorded, the condition of a basis is held as it is. 

[0062] the ferroelectric capacitor Cm of a memory cell with which zero data was recorded and N+l it is - a 
case - a B point - although it moves to the condition of F points from a condition, the polarization 
condition of zero data does not change. [ moreover, ] and - secondary - Cm connected to bit line SBLN+1, 
and N+l The non-choosing memory cell Cl of an except, N+l - CM, and N+l Although it moves to the 
condition of H points from the condition of an A point when it is the memory cell on which one data was 
recorded, and it moves to the condition of J point from the condition of a B point when it is the memory 
cell on which zero data was recorded, the data condition of a basis is held as it is. In addition, in the 
hysteresis characteristic shown in drawing 9 , the straight-line inclination of alternate long and short 
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dash line A E expresses the capacity C (-) in case the polarization condition mentioned above is reversed, 
and the straight-line inclination of alternate long and short dash line B-F expresses the capacity C (-) in 
case the polarization condition mentioned above is not reversed. 

[0063] Next, at time of day t3, the sense amplifier SAN connected to each main bit line and SAN+1 are 
activated by bringing down the selector-gate line SL next, bringing down the selection word line WLm to 
0V, and starting sense enable signal phiSE to supply voltage VCC (3.3V) at time of day t4. Consequently, 
a sense amplifier SAN senses the potential difference of the potential change **V (+) and the (node 
potential VN) of main bit line MBLN, and the comparison potential VRN which were mentioned above, 
and sense amplifier SAN+1 senses the potential difference of potential change **[ of main bit line 
MBLNs+1 ] V (-), (node potential VN+l), and comparison potential VRN+1. 

[0064] the variation of the main bit line potential expected in each comparison potential VKN and all of 
VRN+1 here, **V(+) =0.75V, and **V( ) =0.18V - it is about set as about mean value VRNVRN+1=0.46V 
Consequently, in a sense amplifier SAN, they are the read-out memory cells Cm and N. One data 
currently recorded by time of day t5 A sense latch is carried out and the potential of main bit line MBLN 
is set as supply voltage VCC (3.3V). To sense amplifier SAN+1 The read-out memory cell Cm and N+l The 
sense latch of the zero data currently recorded is carried out, and the potential of main bit line MBLNs+1 
is set as a touch-down electrical potential difference (0V). 

[0065] Now, it is the read-out memory cells Cm and N from time of day t5, Cm, and N+l. The receiving 
re-writing of data requires. 

[0066] First, it is the selector* gate line SL to 0V to 5V at time of day t5 Memory cells Cm and N, Cm, and 
N+l The word lines WL1-WLM (1/2) of all not choosing it as supply voltage VCC (3.3V) other than WLm 
are set as VCC (1.65V) for the connected selection word line WLm. Consequently, the ferroelectric 
capacitor Cm of the memory cell which should write in zero data, and N+l will move to the condition of D 
point by time of day t6 in the hysteresis characteristic of drawing 9 , and the re-writing of zero data will 
be completed. 

[0067] Next, at time of day t6, the selection word line WLm is brought down on a touch-down electrical 
potential difference (0V). Consequently, ferroelectric capacitors Cm and N of the memory cell which 
should write in one data In the hysteresis characteristic shown in drawing 9 , it will move to the condition 
of C point by time of day t7, and the re-writing of one data will be completed. After separating main bit 
line MBLN and MBLN+1 from the node VN of each sense amplifier, and VN+l by bringing down column 
selection-signal phiC to 0V at time of day t7 finally, all main bit line MBLN(s) and MBLN+1 are 
precharged on the precharge electrical potential difference VPC (0V) by starting precharge signal phiPC 
to supply voltage VCC (3.3V). Then, write-in actuation is completed by bringing down the selector-gate 
line SL and all the word lines WL1-WLM to touch-down supply voltage (0V). 

[0068] In addition, Cm and N which stand in a row in the selected subbit line although set as the word 
line WL1 of not choosing other than WLm - WLM (1/2) VCC (1.65V), during a data re-write-in period 
consequently, Cm, and N+l The DISUTABU electrical potential difference of VCC (1.65V) will be 
impressed to the non-choosing memory cell (1/2) of an except. This is the same as that of the case of the 
1st operation gestalt of the data writing explained by drawing 4 . 

[0069] Next, in memory array drawing of drawing 1 , the 2nd operation gestalt in the case of reading the 
data to a memory cell is explained in order, referring to timing-chart drawing of drawing 8 , and the 
hysteresis characteristic of drawing 9 . The DISUTABU electrical potential difference (1/2) which joins a 
non-choosing memory cell at the time of data writing has an advantage over the 1st operation gestalt of 
drawing 7 of this 2nd operation gestalt in a point mitigable from VCC (1.65V) (1/3) to VCC (1.1V). 
[0070] They are memory cells Cm and N similarly [ in drawing 8 / of drawing 7 ]. One data currently 
recorded and Cm, and N+l Zero data currently recorded is read and they are after that, and Cm and N. 
One data and Cm, and N+l It is a timing chart in the case of performing the re- writing of zero data. In 
this case, read-out of data to a memory cell is the same as that of the case in the 1st operation ****** of 
the data read-out approach of drawing 7 . Moreover, the re- writing of data to a memory cell is the same as 
that of the case in the 2nd operation gestalt of the data write-in approach of drawing 5 . 
[0071] First, by starting supply voltage VCC (3.3V) and the column selection signal phi for precharge 
signal phiPC to 5V, by time of day t2, main bit line MBLN and MBLN+1 are precharged on the precharge 
electrical potential difference VPC (0V), and main bit line MBLN and MBLN+1 will be connected to the 
node VN of each sense amplifier, and VN+l at time of day tl. 

[0072] Next, after bringing down precharge signal phiPC to 0V and making main bit line MBLN and 
MBLN+1 into floating at time of day t2, the selector-gate line SL is read to 5V from 0V, and it is memory 
cells Cm and N, Cm, and N+l. The connected selection word line WLm is started from 0V to supply 
voltage VCC (3.3V). Consequently, the ferroelectric capacitors Cm and N of all the memory cells that 
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stand in a row in the selection word line WLm, Cm, and N+l It changes to the polarization condition that 
zero data was written in. 

[0073] For this reason, memory cells Cm and N on which one data was recorded A polarization condition 
is reversed and **V(+) =0.75V are expected that potential change **[ of main bit line MBLN ] V (+) was 
large, and the 1st operation gestalt of drawing 7 explained, the memory cell Cm by which 0 data logging 
was carried out and N+l a polarization condition - not reversed - main - potential change **[ of bit line 
MBLN+1 ] V ( ) is small, and as the operation gestalt explained by the 1st of drawing 7 , **V(-) =0.18V are 
expected. [ moreover, ] 

[0074] Also in the hysteresis characteristic shown in drawing 9 , it is the same as that of the case of the 
1st operation gestalt of drawing 7 that it can illustrate and explain of the above thing. 
[0075] Next, at time of day t3, the sense amplifier SAN connected to each main bit line and SAN+1 are 
activated by bringing down the selector* gate line SL next, bringing down the selector* gate line WLm to 0V, 
and starting sense enable signal phiSE to supply voltage VCC (3.3V) at time of day t4. Consequently, by 
time of day t5, the sense latch of the one data is carried out to a sense amplifier SAN, and the potential of 
main bit line MBLN will be set as supply voltage VCC (3.3V). Moreover, the sense latch of the zero data is 
carried out sense amplifier SAN+1, and the potential of main bit line MBLNs+1 is set as a touch-down 
electrical potential difference (0V). 

[0076] Now, it is the read-out memory cells Cm and N from time of day t5, Cm, and N+l. The receiving 
re writing of data requires. 

[0077] First, after separating main bit line MBLN and MBLN+1 from the node VN of each sense amplifier, 
and VN+1 by bringing down column selection-signal phiC to 0V at time of day t5, all main bit line 
MBLN(s) and MBLN+1 are precharged on the precharge electrical potential difference VPC (0V) by 
starting precharge signal phiPC to supply voltage VCC (3.3V). Then, the selection word line WLm is set 
as 5V from 0V, and the word lines WL1-WLM of all not choosing it as supply voltage VCC (3.3V) other 
than WLm are set as a touch-down electrical potential difference (0V) for the selector-gate line SL. 
Consequently, the ferroelectric capacitors Cm and N of all the memory cells that stand in a row in the 
selection word line WLm, Cm, and N+l In the hysteresis characteristic of drawing 9 , it will move to the 
condition of D point by time of day t6, and elimination (writing of zero data) will be completed. 
[0078] Next, the selector- gate line SL and the selection word line WLm are brought down on a touch-down 
electrical potential difference (0V) at time of day t6. Next, a low side is switched [ the power source of a 
sense amplifier system ] for a high side to VCC (1.1V) from a touch-down electrical potential difference 
(0V) (1/3) with supply voltage VCC (3.3V). next, column selection-signal phiC -- 5V - rising -- again - the 
potential of main bit line MBLN ■- a sense amplifier SAN - supply voltage VCC (3.3V) ~ main -- the 
potential of bit line MBLN+1 is set as VCC (1.1V) by sense amplifier SAN+1 (1/3). Next, at time of day t7, 
the selection word line WLm is set as 5V, and the word lines WL1-WLM (2/3) of all not choosing it as a 
touch-down electrical potential difference (0V) other than WLm are set as VCC (2.2V) for the selector-gate 
line SL. 

[0079] Consequently, memory cells Cm and N which should write in opposite phase data (one data) In the 
hysteresis characteristic of drawing 9 , it moves to the condition of D point to C point till time of day t8, 
and the re-writing of opposite phase data is completed. After separating main bit line MBLN and 
MBLN+1 from the node VN of each sense amplifier, and VN+1 by bringing down column selection-signal 
phiC to 0V at time of day t8 finally, all main bit line MBLN(s) and MBLN+1 are precharged on the 
precharge electrical potential difference VPC (1/3) (VCC (1.1V)) by starting precharge signal phiPC to 
supply voltage VCC (3.3V). Then, re-write-in actuation is completed by bringing down the selector-gate 
line SL and all WORD selections WL1-WLM on a touch-down electrical potential difference (0V). 
[0080] In addition, Cm and N which stand in a row in the selected subbit line although set as the word 
line WL1 of not choosing other than WLm - WLM (2/3) VCC (2.2V), during the re-write-in period of 
opposite phase data consequently, Cm, and N+l The DISUTABU electrical potential difference of VCC 
(1.1V) will be impressed to the non-choosing memory cell (1/3) of an except. This is the same as that of the 
2nd operation gestalt of the data writing explained by drawing 5 , and DISUTABU to a non-choosing 
memory cell can be substantially mitigated as compared with the example of data read-out of the 1st 
operation gestalt of drawing 7 . 

[0081] Moreover, although read-out and the re-writing of data are performed to the package to the 
memory cell with which the case of the 1st operation gestalt of drawing 7 and the case of the 2nd 
operation gestalt of drawing 8 are connected in one word line to choose Read-out and the re-writing of 
data may be performed in order for every word line by making into a unit all the word lines that intersect 
the subbit line chosen by the selector-gate line in the unit of read-out of data and re- writing. For example, 
what is necessary is just to carry out read-out and the re-writing of data to WL1, WL2, --, WLM, and 
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sequence in the case of the 1st operation gestalt of drawing 7 , and the 2nd operation gestalt of drawing 8 , 
using word lines WL1-WLM as one unit for read-out and the re-writing of data, the data of such a block 
unit carry out reading appearance, and re-writing enables it to restrict the count of DISUTABU which a 
non-choosing memory cell receives at the time of data re-writing to the maximum (M-l) time, and it is 
suitable from a viewpoint of DISUTABU prevention. 

[0082] Drawing 10 is drawing showing the example of a sense amplifier SAN and the concrete circuit 
diagram of SAN+1 in memory array drawing of drawing 1 . 

[0083] In the sense amplifier of drawing 10 , the inverter circuit of the complementation constituted by 
the p channel MOS (calling it PMOS hereafter and being) transistor TP 1, the n channel MOS (calling it 
NMOS hereafter and being) transistor TNI and the PMOS transistor TP 2, and the NMOS transistor 
TN2 constitutes a latch circuit. Moreover, this latch circuit amplifies and latches the potential difference 
between nodes with nodes Nl and N2 by activating the PMOS transistor TP 3 and the NMOS transistor 
TN3 in response to sense enable signal phiSE. 

[0084] It becomes possible by corresponding for every main bit line and having a latching sense amplifier 
as shown in drawing 10 to read to the sense amplifier concerned and to latch data or write-in data, 
consequently, as the example of drawing 4 , drawing 5 , drawing 7 , and drawing 8 showed, it can carry 
out to all memory cell packages that stand in a row in the word line in which the data corresponding to a 
memory cell carry out writing or reading appearance and, which re-writing chooses. 

[0085] Next, the example of a process flow for manufacturing the ferroelectric storage of this invention is 
explained. 

[0086] Drawing 11 (a) - drawing 11 (e) are drawings having shown the process flow until it reaches the 
device structure sectional view of drawing 3 . 

[0087] First, it is the same as that of the usual CMOS process until it forms the source / drain n+ diffusion 
layer field 4 by the ion implantation, after forming the LOCOS component isolation region 2 and gate 
oxide 3 in silicon substrate top 1 and forming polish recon or the polycide gate electrode 5 in it, as shown 
in drawing 11 (a). 

[0088] next, it is shown in drawing 11 (b) as - a layer [ 1st ] platinum layer -- for example, the method of 
a spatter etc. - about 200nm - forming - further - ferroelectric thin films (for example, PbZrTi03, BiSr2 
Ta 209, etc.) - the method of a spatter etc. - about 200nm is formed. Next, etching processing of an 
above-mentioned layer [ 1st ] platinum layer and the strong dielectric thin object is simultaneously 
carried out by the RIE method etc., and the ferroelectric capacitor lower electrode 6 and the ferroelectric 
capacitor insulator layer 7 are formed. 

[0089] next, it is shown in drawing 11 (c) - as - a layer [ 2nd ] platinum layer - for example, a spatter etc. 
- about 200nm is formed, after that, by the RIE method etc., etching processing is carried out and the 
ferroelectric capacitor up electrode 8 is formed. 

[0090] Next, contact holes 10a, 10b, 10c, and lOd are formed, as shown in drawing 11 (d), after forming an 
interlayer insulation film (Si02 film) 9 with a CVD method, after that, a layer [ 1st ] aluminum layer is 
formed in a spatter, etching processing is carried out further and bridge wiring 11a of a subbit line, word 
line lib, and pad aluminum layer 11c are formed. 

[0091] Finally, as shown in drawing 11 (e), after forming an interlayer insulation film (Si02 film) 9 with a 
CVD method, a contact hole 13 is formed, a layer [ 2nd ] aluminum layer is formed in a spatter after that, 
etching processing is carried out further, and the main bit line 14 is formed. The device structure 
sectional view of drawing 3 is reached as a result of the above process flow. 
[0092] 

[Effect of the Invention] As explained above, according to the ferroelectric store of this invention, each 
main bit line wired in the shape of a train is connected to two or more subbit lines through a connecting 
means, and the memory cell which changes from one ferroelectric capacitor to the grid location where the 
above-mentioned subbit line and two or more word lines wired by behavior cross, respectively is arranged. 
Consequently, to the memory cell which consists of one ferroelectric capacitor fundamentally, the writing 
of data and read-out become possible, and the ferroelectric storage in which high accumulation and 
large-capacity-izing are possible can be offered. 
[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the memory array of the ferroelectric storage concerning this invention. 
[Drawing 2] It is drawing showing the pattern layout in memory array drawing of drawing 1 . 
[Drawing 31 It sets to pattern layout drawing of drawing 2 , and is A-A\ It is drawing showing the device 
structure section at which it looked from the direction. 

[Drawing 4] In memory array drawing of drawing 1 , it is drawing showing the timing chart in the case of 
the 1st operation gestalt which writes in data. 
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[Drawing 5] In memory array drawing of drawing 1 , it is drawing showing the timing chart in the case of 
the 2nd operation gestalt which writes in data. 

[Drawing 6] It is drawing showing the hysteresis characteristic of the ferroelectric capacitor for 
explaining the 1st data write-in implementation gestalt of drawing 4 , and the 2nd data write-in 
implementation gestalt of ****5 . 

[Drawing 7] In memory array drawing of drawing 1 , it is drawing showing the timing chart in the case of 
the 1st operation gestalt which reads data. 

[Drawing 8] In memory array drawing of drawing 1 , it is drawing showing the timing chart in the case of 
the 2nd operation gestalt which reads data. 

[Drawing 9] It is drawing showing the hysteresis characteristic of the ferroelectric capacitor for 
explaining the 1st data read-out implementation gestalt of drawing 7 , and the read-out implementation 
gestalt of the 2nd data of drawing 8 . 

[Drawing 10] It is drawing showing the concrete circuit of a sense amplifier. 

[Drawing ll] It is drawing showing the process flow of the ferroelectric storage concerning this invention. 
[Drawing 12] It is drawing showing the hysteresis characteristic and the capacitor condition that the 1st 
data of an opposite phase and the 2nd data of each other were written in of a ferroelectric capacitor. 
[Drawing 13] It is drawing showing the memory array of ferroelectric storage which has a 1TR-1CAP 
mold cel. 

[Description of Notations] 
WL1-WLM -Word line 
SL Selector-gate line 
phiC -- Column selection signal 
phiPC -- Precharge signal 
phiSE -- Sense enable signal 

Cl, N-CM, N and CI, N+l - CM, and N+l - Memory cell (ferroelectric capacitor) 

STN, STN+1 - Selection transistor 

CTN, CTN+1 - Precharge selection transistor 

PCTN, PCTN+1 - Column selection transistor 

SAN, SAN+1 - Sense amplifier 

MBLN, MBLN+1 - Main bit line 

SBLN, SBLN+1 - Subbitline 

VPC Precharge electrical potential difference 

VRN, VRN+1 -- Comparison potential 

VN, VN+1 - Node potential 

1 *- Silicon Substrate 

2 - LOCOS Isolation 

3 - Gate Oxide 

4 - Source / Drain N+ Diffusion Layer Field 

5 - Polish Recon or Polycide Gate Electrode 

6 " Ferroelectric Capacitor Lower Electrode 

7 -- Ferroelectric Capacitor Insulator Layer 

8 - Ferroelectric Capacitor Up Electrode 

9 - Interlayer Insulation Film under 1st Layer Aluminum Wiring 
10a, 10b, 10c, 10d*- Contact hole under the 1st layer aluminum wiring 
11a, lib, lie-* The 1st layer aluminum wiring 

12 - Interlayer Insulation Film under 2nd Layer Aluminum Wiring 

13 Contact Hole under 2nd Layer Aluminum Wiring 

14 -- 2nd Layer Aluminum Wiring 
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c^lilffvcc (3. 3V) ic, fei^^^aR 
fs-g-*cS:5VtcS:ib±JfSri:{cJ:«9, ^Slt2*t- 
±h"y hSMBLN, MBLN + 1 ?:^yft-^ 
1EVPC (0V) tc^y^^-^L. ^fc^tf y bm 
MBLN, MBLN + 1 &*:tl?tl<D*te >X T 1/^<D J 
— KVN, V N+l tCJKtt-fSo 
50 [00 5 9] W:, t 2T% ~fV — v^ff ^ 0 P 
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C£0 VlCiL-tbTtf T^tTy hiMB LN, MBLN + 

0V^f)5VH, ir^tHL^^yir^Cm.N , Cm,N+l 
d**Bt $ ftfciitR !7 - K»W L m £ 0 V a> P> «jR«EE V 
CC (3. 3V) ^3i^±tf5o a«l7-K 

i/^Cm,N , Cm,N+l 0x-^#*£i££;ft,7t#^* 
AV(+) =VCC • [C(+) / { 


(M 


AV(-) =VCC • (C (-) / {M • 

ft**, (i) A, (2) ^c*5^r, c (+) wt^y 
±su<D&mftm&&m-rz>m&<Dmm^fov, c (-> 

«9, CBLfitrs/ Mfcg*-c*>3 0 MfiBJtrs/h 
j»tca^S!7- Kj»*»r*fef9, r©i^8*tu m 
««JEVCCJi3. 3V^-T5 0 — jRttft^^ey-fe/^ 
»&\ C (+) ^ 5 0 0 f F, C (-) ^ 1 0 0 f 
F , CBL=1 000 f FgSt'fc5W\ (i) *, 

(2) *Jc9, AV ( + ) , AV (-) WT^it 
T'fc^o 20 
AV ( + ) =0. 75V 
AV (-) = 0. 18V 

[0 0 6 1 ] £k±<D~tte, m9<Ot*7 L V v^*£H£M 
:fo^Tt>, H^LTfftW-CtSc o£9, lr- 

s^tt-ci^c^^ y -t/wmmmfc* cm, n+i 

O^«lfeffitCKte-r5 0 ^Lt, HtTy hillS BLNK 
Ba*£jh/0*£Cin,N Skft<n&m$l**}) irA-Cl,N — 
CM,N J*, lx — ^^ffi«$tL"CV^^^y-fe/K^# 
£\ A^(D^^^G^<D^(C^SiL, Of- *^1E 30 
ftStb-CV^^^y-fe/KO*^ B^cD^T^b I 

[0 0 6 2] of-^^Eftintv^^^eyt 
h f ^(ott«8«c»»-r zak o x- * o»«tt«g«^{k 

LftV\, tit, Bllfy hiSftSBLN+Kd^^ttr 
t/^Cm,N+l &>ft<D&MVl**r y ir/WCl.N+l ~CM,N+ 
l 11, Ix-^^iE^^tuTV^c^^yir/ucO^, A 

A-E^ifflft«#fi. ±3«b3fc:»«*«3ftSR<Br5»& 
O^ftC (-) Sr^LT*^, — ^««B-F^ 

C (-) ^U^5o 

[0 0 6 3] ftMB^J t 3X\ ilt^y- hiSL^ ft 
iCi!4RC7~ KSWLm^O vfc&^Tif, ^Jt4T*ir 
>-*^~://Mf ^0 S E^m^JEVCC (3. 3 
v) K&t>±tf 5- *ti*:ti<o±\? y hB\c 50 


[0 0 6 0] ^(Dfzfr, lf-^^Ei^ilt^f^^ 

NolfifftAv (+) ft* (i) 

1 5>«JRffi35S^fk-fr-f, £tfy MMBLN + 1 <D 

m&mtAv (-) tt/h*<. ft* (2) -essjtSo 

- 1 ) • C (-) + C (+) + C B L } ] 

- (1) 

C(-) +CBL)) ••■ (2) 

&m£thtc-t>'*T*yy p S AN, S AN+ 1 

yUlMBLNWtffiJEflSAV ( + ) (/— KftffiV 
N) <bit^mflLVRN<l:omfi^^^>^L, ifcfc-fev 
^7^SAN+llt i^^MMBLN+lWie 

^fbAV (-) (;-KtfiVN+i) ttt&m&VR 
N+ 1 O^i^^ir^^-f-^o 
[0 0 6 4] ::t\ Z thriven ktmmiiLVRN, vr 

ft, AV ( + ) =0. 7 5V, teXVAV (-) =0. 
1 8 VWjoi^^lVRN- VRN+ 1 =0. 46V 

^tUL^^y-fe/UCm.N fclBftStLTI^fclT*— * 

^Jt 5^t'^ -tr>-*X ±t'7 hSM 

BLNOlfflitltEEVCC (3. 3V) [dR5££ 

y -trA-cnj.N+i icfa^^nr^^ox— ty^7 

±fy h»MB LN + 1 Otttttfi»«BE 
(ov) KKiESttSo 

[0 0 6 5] £T, «P*J t 5*»fef4, it^mb^^eyir 
/l'Cm.N , Cm,N+l JC*j"f 6 X — ^ ^^#^iZ^^tC(^/ ^ 

[0 0 6 6] *i\ ^It 5T% 51^y- Ni»SLSr0 
V75^ 5 V^, ^^eyiry^Cm, N , Cra,N+l *5S§JK*tb 
3til4R!7- K»WLmS:ajS«jEVCC (3. 3 V) 
iC, W L m^tOt^t^^l^^ !7 - KUWL 1 — W 
LM£(l/2) VCC (1. 6 5V) (C|S:^-r5 0 ^<D^ 

^i/^Ctn ( N+l^, IU9cOt ^x y ^^1#^(Ciol^TD 
■^©««Jc««at 6*-CJC»»b, 0-r-^co^#^^ 

[0 0 6 7] ScteBMfl t 6T\ M^!7- K»WLmt* 
i^mEE (0 V) (^AL^Tif 6o t^I, 17-^^t 

^i^tp-<^^ j eyir/i-oo^^^;^^-V''' ? v / ^Ciii,N ^, 
in 9 t^^-r t ^ x y v'^wttJ-^v c ^(D^Sic^j 

WcmcmM t 7T', *7AigtRfs#0 C^rOVJdSE^T 
ff^r^iCj:^. it'yFSMBLN, MBLN+U 
^en-eti^ir^^T^^oy — KVN, 
iltti:, ^ y f - 1 - ^ff ^ 0 p c ^lltl£ vec 


15 

(3. 3 V) {CiL-h±.lfZ>- t!<C<£ <0 . -ts<X<D±¥>y 
hlMBLN, MBLN+l^r/Dft-^lffVPC 

(ov) (c^y^-Y-v^-rSo t<o'ik. m^Rf-hUs 

l, -f^xco? — K^WL 1 -WLM^ilfJfiE 

(ov) math's r ti.cx^o, wt&^mmmT 

[0 0 6 8] ^^.V-^^*^^^^*^ WLmJ^ 
K<D#m$l<D9— «WL 1 — WLM(i(l/2) VCC 

(1. 6 5 V) ^t^*, miRZfttz 

I"Jfc*> h$jUCiSfr£Cm,N % Cn-N+1 ^<0#iltR^^e 
y-t?/WCte, (1/2) VCC (1. 6 5V) <Dt<<X# — 

[0069] jfetc, aiw^yrKaiufci/^ * 
nmtemz. ms<om vm. tetximv 

torn 2 <»mmm<n>. m i <om 1 ©**»«k:*h-s*j 

4*2— ymjEfc. (1/2) VCC (1. 6 5V) 7Mb(l 
/3) VCC (1. IV) tC««"C#S#JC*>5 0 
[0 0 7 0] IS8(Z>»^t>, i7(Df^^I, 
ir/UCm,N (CfS^^ixTl/^ 1 "f— :Jo<fcU*Cm, N+l 
^Ef$ntP6 0r"^^ffiL, *:0>», Cm,N 
Mlf— ? s *5j:t/Cm,N+l {COt*— *<DH»#&^£: 

[0071] *i\ t i-c\ yy^v-vm^t p 

C«r«jR«JEVCC (3. 3 V) ^ 
ff-^0^5 V(diL^±tf 6Ci:ta^ ^Jt 2tt* 
tC, ^t'^ilMBLN, MBLN+l^yft-v 1 
*EEVPC (0V) (C^y ^-V — v?U 
MBLN, MB LN+ 1 £^;ft^*LCDi? >-*T iszfCDS 
— KVN, VN+ 1 (CftJBSrSo 

[0 0 7 2] gCldB^Jt 2T\ /Uft-^f^^PC 
£0 V(C5t^Tif T±tf 5/ FiMB LN, MBLN-fl 

0 V/i^5 V(C^^mL^^ey-tr/l-Cm,N , Cm,N+l 7^ 

S«*£*L7tS«!7-- KUWLm^O vfrbmmnjEvc 
C (3. 3V) tCil^±tfSo *r<a*S*. »«!7— Klft 
WL m^il^5-r-<r(0^ y ir/U<03£R«f£3r 
*Cm,N , Cm.N+1 ^ 0 x — ^35S»#j&*iXfc^*tt 

[0 0 7 3] ZCDtztb, l^—f&KSkZtlX^lt** 
yir/UCm,N I*, #«ttflMSRlEU hiMBL 
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NWtttXfcAV (+) 13 7 <z>^ l coiBKJg 

«-CRWltJ:5i:AV (+) =0. 7 5V^Mii 

ttffbAv (-) 7 <om i -ei8lfi*tt-eift 

WLfcJ; AV (-) =0. 18V^M*W fl 

[0 0 7 4] JL^±CO^^{i, i9l:^tt^fyv/^# 

10 [0 0 7 5] #CtCB*£lJ t 3T\ hiSL^ * 

{Cil^y— hiWLm^O Vfcl3fc*>Ttf\ «r*jt4-e, 
^Mt^<t> S ESrfSSgttEEVCC (3. 3 
V) {Z&h±.tfZ>^t^£<9^ %tl*:tl<D±\?*y hBlZ 
feWtZtltt^^T^S AN, SAN+l^tt$ 
ir^^T^^S ANKJ*. B##J t 5 £ 
T*{-, If- Ptf-t^X? ilfy hiMB L 

N^iffiliSltffiVCC (3. 3V) iC^^^n^o 

iry7 7>ys AN + 1 tvl^ x 0f-^^t>^ 
^;y^£*K ilfy h^MB LN + 1 <Z>«ffifi«*«JE 
20 (0V) {C^^tlSo 

[0 0 7 6] «f*J t 5 35^ii, Sc^fctib^yir 

/WCm.N , Cm,N+l (C^-T 5f — ^ ^>^§#i^^(-(i^ 

So 

[0 0 7 7] NP*J t 5 -C% ^7 7 Al«fl^ C Sr 

ovcttwsrtia^ *try fsmbln, m 

N+ 1 fc«J9JlLfe«^, ^y PC^rS 
ilEvcc (3. 3V) ^^ib-hffsr £f-J:9, -f 

^TOie^ hSMB LN, MBLN+1 ^r^y ^-V — 

30 ^ievpc (ov) tc^y ^t5o ^^r, 51 

^rlliffVCC (3. 3V) {C, WLmWOt^t 
O^I^y- KiWL 1 -WLMlrgMff (0 V) 

-<TCO^^y ir/POO^^^fr^-V^^^^Cm.N , Cm,N+ 

[0078] titmt exmvuf- hiSL, ^oJ: 

40 tfii«l7- KiWLm^ilE (0 V) (ClAL^Ttf 

VCC (3. 3V) <Dl£ti, v—®\&Wi&m£ (0V) 
75^(1/3) VCC (1. IV) tC^0t?^X.-5 o ^7 
7A^tRff^-0C^:5 V^Sr1b_btfT, SS, 

B L N <T>miL^ >^ T >^ S A N tC J: *9 SjpgSffi 
VCC (3. 3V) id, ±tyhSMBLN+l(Offi 
V^S AN4- 1 (C£ «9 (1/3) VCC (1. 1 

v) izwtm-r^o «p*jt 7x*ii^y- h^s 

5VC, 51R!7— KjBWLmSr«§Jft«JE (OV) Id, W 
50 Lml^<D-r-<Tc7)#i!tR<0!7— K^WL 1 -WLM^ 
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(2/3) VCC (2. 2V) (Ci£;rr5o 
[0 0 7 9] -tCQjg*, i£*B^-* (It*-*) 

tcj3if^TD^fec/a«o*t8ici*ja t 8£-e»»u a? 

-y Y HM BLN, MBLN+l^Mil(7)t>xr 

v-roy- kvn, vn+ i •t^i^ffiiL/'c^tc, yy^- 

■Y — v*fa#* PC^maimJEVCC (3. 3 V) fC3Hb 
_hJf S^^Cj; t^it^FiMBLN, MB 10 
LN+l^yft-^llEVPC ((1/3) VCC 

(l. iv) ) d:/y^-v^5 0 ^^)ts iltR^- 

J£ (0V) M3:-fbW ^J;^ B»£i&^»ffr&s 

[0 0 8 0] i^tB^-^^^t^^^^, W 

Lm^(D#M{5D!7-K^WL l-WLM|j;(2/3) V 
CC (2. 2V) ^K^StbSdS. atR*n 
7tgije>y h^tCig/^ ^»Cra,N , Cm,N+l J£*fl^#3gtR^ 
^-yt/WCfi, (1/3) VCC (1. IV) (D^f ^ 20 

fcT ? -^S#^(^^2^^W^^^T^i9, H7 

[0081] in 7 co^ i (ommwm<Dm^. &x 

1 *fCjgfc £ ^ y -ir/WC** Lt-gCf- * tD^ffl 

Ms tetvm 8 <nm 2 (Dmmnm^m^. f—^<om^ 

tBL*3<fc^SS#^^:!7— KiWL 1~WLM£ 1 ¥ 
LT, WL 1 , WL 2 WLM^|l[M#{Cx — 

w*^-:/[hJ$:£. (M-l) lHl^#JRRi-SCi: 40 

[0 0 8 2] HUOtt, il(Z)^^y7l/-fii[Ifc^ 
t, iry^/y/SAN, S AN + 1 (DM^^[Hl^i 

[0 0 8 3] ID 1 (XD-te^XT^^iC^^Xte, 
^/UMOS (^T, PMOSi:^?^) h7V^^T 
PI. nff^MOS (±^T, NMOSit^^) h 
7yyx^TNi^J:(/PMOS I^7^nP2, 
NMOS hy>v ? X^TN2C J: 0 «/££:h,5fiffi0M 50 
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(D^ PMOSh7^^TP3, NMO 

Sh7y^^TN3^ 1r>X^f ^ — ^/Wf ^tf> S E 

[0 0 8 4] ^rtt^nco^t: 0 ^ Mfc«lc*t«U-C, Ell 
9, ^§Iir >^ 7 y 7 p ld^tt{ tr - ^ * t (if t ^ 
4, HI 5, 0 7, m8(DfflX~7Fl,fc£ 5 ^^eyir/l- 

[0 0 8 5] Sctd, *»W«5a»««ft:1E«aS««r«it^ 

z>tztb(D x ywtexyv— <om\^^xmm^-^> Q 

[0086] Hill (a) ~H1 11 ( e ) HI 3 cDt^ 
[0 0 8 7] £-f , HIl 1 (a) fc^-TJ: isD => 

v^Lkic:. locos*^i««2, ^it^y- 
MfcfbJK3*r»j«u, ^y i/y ^^^^f^^y-^-f 

[0 0 8 8] HI 1 1 ( b ) M^-f J; 5 IC, ill 

SO^^-JI^ fc^«^y^**:t, —20 
0nmgg«U 3ftRS#*« (fc£x.tfP 

bZrTi0 3 , BiSr 2 Ta 2 0 9 i) JX^y 
^^tdT, -2 0 0nmS«Mt5o #Cf-, -hlESS 
Hl^ftS, *5J:t53»R**ftSrR I Efe^ic 

[0 0 8 9] HkK. mi l (c) (c^i-j: ^21 
<D-fy=3-~tm*. fcfc*tf^^2/^tt»iil-C, —200 
nmglgiJL, ^co*£, R I Ej£^MJ;*K ^ry^>- 

[0090] hi i i (d) i-^i-<t CVD 

mckvmmmm (sio 2 d 9«r»*ufctuc, 

h^— /H 0 a , 10 b, 10 c, lOd^f 
y y 5/ v^IBIft Ua, 7-KiBllb, /^y K7/1/ ^ ^ 

[0 0 9 1 ] S^i-, Hi l (e) (c^-TJ: 9 ir, cv 
Dft*-J:0«mi»6»K (S i0 2 R) 9^«L^:« 


(11) 
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20 


<5o 

[0 0 9 2 J 

±E«if y ks £ nmzmm z tLtzm%t<D ? - kh^ss 

[@i] *%w\z&fi%mmn>md?&mwt<D* * y r u 
[12] mi <o**vTu>(m\z-&rt >\"<t 

[03] 02 tO^ — VWT* hHWSl^T, A- 

[04] lai^^yrwiafcSJ^-c* 20 

[B5] 0i<zM^yru-i'0(c:fc^T, ^<d#£ 

[lei m4<Dmi<OT—&&%&&nmmm. Rms 

[07] 01 co^-ey r W BKiis^-c* "f—z<omfr 
m\^zn?mi <onmmm<om^<o h 30 

[08] iio^^yrKiic^v^, "r—zvm** 

[09] m7 <Dm\<D^-?m^&\,mmycm. &xx* 

60 

[010] "fe^^TV^AfrWftiaBfc^i-H-Cfc 
5 0 40 
[011] *»«*c«to5M«!«ft:|Bll»«0^ , n-fe^ 

[0 12] m^f/v/^fcXf!)'>^Stt, *5 


[013] 1TR- 1 CAPMir/l'&^-r-S^mttlE 

tg^Bcoy ^eyrK ^^titfc £ Q 


WL 1 ~WLM 
S L 

<*> c 

<f> PC 
(|>SE 

C 1 , N — CM, N, 


C 1 , N + 1 -CM, N+ 1 — 


STN, STN+ 1 
CTN, CTN+ 1 

PCTN, PCTN+1 
SAN, SAN+1 
MB LN, MB LN + 1 
SBLN, S B LN+ 1 
VPC 

VRN, VRN + 1 
VN, VN+ 1 
1 


2 

3 

4 

5 

hi 

6 

7 

8 

9 


£tr y hS 
■ try Ml 
^y ^«ee 

y a yffi 

LOCOSi^S 

# y ->y 3>$>5v^7jf y-y--r k^~- 

^&MW& 5r\'<l/$ JigPUffi 


10 a, 10b, 10c, 10d- $1117/1/ 
11a, lib, lie--- Ili@7/V^[>A 

gas 

12 ■•- ^2ll7;u^!)AEiSToir f .1te 
1 3 ••- l2l@7^^!)AElTW3y^ 

14 •■• m2m®T^*^v^wtm 
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[mu [12] [iaio] 

1 Vpc A VCC 
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[B4] 

tl 12 t3 U 


mbl* 


MBLn M 
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! 

: 

:: 


asv (vco 
ov 

3 3V cvco 
ov 

5V 

ov 

a3V cvco 

QV 


[U5] 

tl t2 t3 t4 


MBLn 


MBLn-h 


SL 


1.65V 0/2VCC) W 1 - 
-OV 


a3V(vcc> 

1.1V(!/3VCC) 

ov 


1 1V(1/3VCC) 

ov 


5V 

ov 


-a3V(vcc> 
ov 


Z2V CZ/3VCC) 

-ov 


me) [19] 
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IH7] 


[B8] 


tl t2 t3t4 t5 


17 


0PC 

msln: 


WU#a«R) - 

<t>c 


17 


— a3v<vco 
ov 

a3V(vcc> 
ov 

- a3V<vco 
ov 

3.3V <VCC) 

ov 

3.3V (VCC) 

ov 

a3V(vcc) 
ov 

~~5V 


ov 

- a3v (vcc) 
ov 

1.65V { VCC) 

• ov 

5V 

ov 


0PC 
MBLn 

MBUl+i 
SL 


t1 C t3t4 6 Ifi t7 t8 


^5 C 


JX 


W- 






1 1 ^ 












1 










i 


Zl 

1 







J 





L 

i 








-a3vcvcc) 
ov 

-a3V(vco 
. i.iva/3vco 
ov 

a3V(vco 

. 1.1V(1/3VCC) 

-ov 

-3,3V(VCC) 


a3V(vco 

1.1V(1/3VCC) 

ov 

a3V(vco 
ov 

5V 


■ ov 

a3V(vco 


ov 

Z2V (2/3VCC) 

ov 

5V 
OV 
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